Evaluation of the effects of feeding dried algae containing beta-1,3-glucan on broilers challenged with Eimeria.
This study determined the effect of a dried algae product containing beta-1,3-glucan on broiler performance and immunity during an Eimeria challenge. Heterotrophically grown Euglena gracilis, which contained ∼55% beta-1,3-glucan, was dried and milled for inclusion into a non-medicated starter diet. Two experiments were conducted to evaluate dietary treatments containing 0, 50, 100, 150, and 200 g/ton dried algae. In both experiments, male broilers were orally challenged on day 14 with a coccidial inoculum consisting of E. acervulina, E. maxima, and E. tenella. Fecal matter was collected 120-144 hours post-exposure to determine relative amounts of oocyte shedding and birds were sacrificed on day 20 for lesion scoring. Broiler performance was assessed on a weekly basis. In the first experiment, birds receiving dried algae at 50 and 200 g/ton showed a significant improvement in FCR compared to the infected control during the challenge period (days 14-20). In the second experiment, the dried algae treatment had no significant effect on FCR, but lesion scores were significantly reduced in the groups receiving 50, 150, and 200 g/ton dried algae relative to the infected control. In both experiments, the dried algae treatment did not significantly impact mortality or oocyte shedding. In the second experiment, staining of intestinal samples with fluorescently tagged antibodies demonstrated that dried algae at 100 g/ton increased the number of intestinal macrophages compared to the infected control. A significant and dose-dependent increase in intestinal MHC-II+ expression was also observed for birds fed dried algae, with an 8-fold increase observed in the 200 g/ton group relative to the infected control. Similarly, increased total immune cell density (measured by the mean fluorescence intensity of CD45+ cells) was also observed at 150 and 200 g/ton. Overall, these data suggest that dried algae rich in beta-1,3-glucan can help improve gut immunity and host protection, thereby reducing morbidity associated with coccidiosis.